Therapeutic potential of PEGylated insulin-like growth factor I for skeletal muscle disease evaluated in two murine models of muscular dystrophy.
Duchenne muscular dystrophy (DMD) is a fatal monogenetic disease with affected males displaying severe and progressive muscle wasting and weakness eventually leading to premature death. Possible therapeutic benefits of insulin-like growth factor I (IGF-I) have been studied extensively in various models of muscle disease and DMD with IGF-I as a mediator of improved skeletal muscle regeneration by enhancing myoblast proliferation and differentiation. We tested the efficacy of a novel IGF-I analogue, a polyethylene glycol modified IGF-I (PEG-IGF-I), to ameliorate the pathophysiology of muscular dystrophy in two mouse models of DMD. We used mdx mice which lack dystrophin (as in DMD) but exhibit only a relatively mild phenotype, and the dko mouse which is a transgenic model lacking utrophin in addition to dystrophin, and which exhibits a more severe, lethal phenotype like that in DMD. In young mdx mice, twice-weekly PEG-IGF-I s.c. injections for 6 weeks protected the diaphragm muscle against fatigue and the tibialis anterior (TA) muscle against contraction-induced injury. However, this beneficial effect of PEG-IGF-I was less pronounced in mdx mice when treatment was initiated later in adulthood. In severely affected dko mice PEG-IGF-I treatment did not affect pathophysiological parameters including animal survival. These data suggest a therapeutic benefit with PEG-IGF-I treatment only in mild muscle pathologies, since its potential to ameliorate the pathophysiology in models of severe muscular dystrophies was limited. Treatment should be initiated only for mild muscle pathologies if functional benefits are to be realised and therefore may be relevant as a short-term therapy to hasten the functional repair of otherwise healthy muscles after injury.